

\ 



B8/484918 



52 



52 1 



52< 



D30 C 
D29 C 
D28 C 
D27 I 
D26 I 
VDDG 
D25 C 
D24 
D23 C 
D22 C 
D21 C 



/' — 
o 

CO 

co < 
Q CC 

Nn n 



54 



CO CO CO CO 
< < < CO 

O CC o > 



CC 

< 

CD 

O 



cc 
< 

CO 



O UJ 



O 
o 



tO in 

LU 

OC Q 



nnnnnnnnrK' 

^58 ( ^62 [ ^66 



SH-BOOM 
MICROPROCESSOR 



52 



-56 



50 



44-PIN PLCC 



(58 



uuuuuuuuuuu 

oocor^coCOoi— cvjcotj- 

CVJt-t-t-i-COQQQQQ 
Q Q O Q O > v j 

V v ' 



I D14 
I D13 
=1 D12 
□ D11 
I D10 



>52 



56-+D VDD 
I D<T 
I D8 
P D7 >-52 

□ D6 

□ D5 , 



52 



52 



FIG.. 1 



I 



146 



r 



144 



INCREMENTER 



128 138 



■124 



r 



130 140 



PROGRAM 
COUNTER 



126 



r 



132 



142 



Y REGISTER 



RETURN 
STACK 
& 

LOCAL 
VARIABLES 
16 DEEP 



86 r-| NEXT ITEM 
84 



134 



J 



MEMORY 
CONTROLLER 



151 ^.-32 

ADDRESS/ 
DATA 



153 



■■ 7 



CONTROL 
LINES 




INTERNAL DATA BUS 



76 



TOP OF STACK 



PARAMETER 
STACK 

16 DEEP 



92 



LOOP 
COUNTER 



STACK 
POINTER 



RSTACK 
POINTER 



MODE 
REGISTER 



INSTRUCTION 
REGISTER 




78 



90 

108 
U 



110 



112 

- ) - 



114 



116 



FIG.-2 



08/484918 



i- w n Tf 

a a a o 

Q Q Q Q 



-< 



D19 
D18 
D17 
D16 
D15 
D14 
D13 
D12 
D11 




■50 
152 



150 



CO 



256 X 4 
DRAM 

1 OF 8 



OE/ W/ 



< 
o 



CO 

< 
tr 



T-»- 

+4- 



756 



~J 



154 



^-158 

-tA RAS 

DECODE 
LOGIC 



FIG..3 




708- 
190 J 



INSTR 1 


INSTR 2 


INSTR 3 


INSTR 4 



130 



PROGRAM 
COUNTER 



136 



172 



190 



J 



CO 

CD 

CO 
CO 
LU 

tr 
o 
a 
< 



DC 
LU 
t- 



190 



J 



■174 



190 



■176 



- 8 - 


■ 8 - 


■ 8 • 


H 1 


r i 





■178 



182 



MULTIPLEXER 
170 J 



194 




-a. 



MICRO 
PC 



780 



7 



CO 
3 
CO 

Q 



tr 

LU 



784 



.90 



792 

798 
32 

-f • 



788 

INTERNAL SIGNALS 



REQUEST 

INSTRUCTION 

FETCH-AHEAD 



118 



MEMORY I 
CONTROLLER K 



32 
-v — 



798 



1 



32 



ADDRESS/ 
DATA 



+ 7 

-200 

CONTROL 
LINES 



r 



FIG..4 




08/484918 



CO 
3 
CO 

CO 
CO 
LU 

tr 

Q 

o 
< 



LU 



246 



SYSTEM CLOCK 
250^ 



MEMORY CYCLE 
ACKNOWLEDGE 



1/244 

T 



TRANSFER SIZE 
COUNTER 



248 



220 



'CLE r 

DGE r-i—i/234 



236 



222 



240 

238 

DMA INSTRUCTION DONE 



TRANSFER SIZE 
COUNTER 



24 
-y — 



232 



~7 



216 



-242 



DMA PROGRAM 
COUNTER 



212 



214 



~7 



218 



24 
-f — 



J 



136 




r 



224 



DMA I/O & 
RAM ADDRESS 
REGISTER 



MEMORY CYCLE 
REQUEST 22Q 

32 

1 » 



230^ 
118 



X 



CO 
ID 
CO 

I 



tr 

LU 



-12 



90 



DMA I/O & 
RAM ADDRESS 
REGISTER 



-32 



226 210 



J 



MEMORY 
CONTROLLER 



- 32 



ADDRESS/ 
DATA 



32 
-v — 



- 6 



CONTROL 
LINES 



FIGS 




RASO/1 



52 < 



SH-BOOM 



52 «< 



60 



D31 



D20 

D19 
D18 
D17 
D16 
D15 
D14 
D13 
D12 
D11 
D10 
D9 
D8 

" D7 
D6 
D5 
D4 
D3 
D2 
D1 

. DO 

CAS 



268 



MEMORY 

&I/O 
DECODE 
LOGIC 



50 



266 



^270 



272 



DRAM RAS 
^260 



Am 

A10 
A9 
A8 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO ■ 



CE/ 



>264 



4KX8 
EPROM 



262 



276 



h- to io 

Q Q Q 



^ CO CVJ t- 
Q Q Q Q 



o 



LU 

O 



T 



274 



FIG..6 




296 



296 



280 



296 




■296 



„ ^296 



300 



FIG..7 




FIG..8 





08/484918 



32K BYTES 



311 



32K BYTES 



316 



INSTRUCTION 
DECODE 



ALU 



316 



CLOCK/TIMING 



DMA CPU 



32K BYTES 



311 



32K BYTES 



311 
-312 



RSTACK 
STACK 
INSTR. 
N REG 



316 
V-314 



-311 



FIG..9 



lffi/484918 



CM 



,C\| 
CO 



CO 



C\4 
CO 
CO 



CO 
CO 
CO 



CO 
CO 



CO 



CO 



V777777777J777777777777F777777777, 
^32-BITS OF DATA FROM SH-BOOM 25, . 



^ DRAM CASn 
S ADDRESS ' 



'SELECT BITS 



1 



D RAM RAS 7 

ADDRESS 7 

1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 



****** 




CCCp<liJ> 
Q. go O CC > 



CO CO CM 



CM 



OOCON 



EXTERNAL ADDRESS / DATA BUS 



O 



Z> 

o 



CO 

< 



CO 

< 
o 



LU 

o 



CO 






o o 
> > 

CO CO 

no 



HMD 
> > 
CO CO 

no 



ml 





> 




ro 








_> 








c3 



c 

X 

m 
o 

> 
o 
a 

3D 

m 

CO 
CO 










> 




> 












"l 


> 






ro 













r 



Co 



CO 

ro 



PO 



>;-i 

CD ^ 

coF 



CO 
CO 
CD 



CO 



,-,41*. 



co 
9? 

00 



CO 



CO 
CO 

o 



H3±SI03d IdlHS 



Co 

JO 



DO 
m 

CO 

m 



Si? 



O 
O 



4^ 



o 
m 




mcz 
?z 

-<m 
Om 

o >> 
r~ q 
mm 



co-orn 
o ^ CO 



"a 
O 

J3 




I— H013d ±SNI (e) 



U-J r-H0±3d VIVQ (2) 



*OV±S(0 



' — ^OVlSbl (0) 



O 

T> 
C 

J3 

m 
O 
c 
m 

CO 




REGISTER ARRAY 



COMPUTATION STACK 



DATA BUS 



REGISTER 0 



REGISTER 1 



REGISTER 2 



REGISTER 3 



REGISTER 4 



REGISTER 5 



REGISTER 6 



REGISTER 7 




REGISTER 
ADDRESS BUS 




134 



74 



TOP OF STACK 



NEXT ITEM 



FIG.. 13 



STACK POINTER 



• 



08/484918 



ON CHIP 



412 



"A 



h 



READY -| 



410 



H 



i 



418 



ON CIRCUIT BOARD 



150 



DRAM 




DRAM 


^150 


OE-BAR 




OE-BAR 





152 



OUTPUT ENABLE 
■50 



FIG.. 14 



OE-BAR VOLTS 




5 TIME (NANOSECONDS) 



FIG.. 15 



* 



08/484918 



108 



32-BIT INSTRUCTION REGISTER 



8 BITS 



8 BITS 



^420 J 



8 BITS 



8 BITS 



MULTIPLEXER 



INSTRUCTION 
DECODE LOGIC 



r 



180 



2-BIT 
COUNTER 



■422 



RESET COUNTER 



INCREMENT COUNTER 



LATCH NEXT 
INSTRUCTION 
GROUP 



CONTROL SIGNALS 



FIG- 16 



PHASE 0 

a 



430 



J 



PHASE 1 PHASE 2 PHASE 3 

U ▲ il 



431 



431- 



FIG- 18 



08/484918 



RING COUNTER 
VARIABLE SPEED 
CLOCK 



CPU 



PHASE 



430 



CRYSTAL CLOCK 
-434 



70 



,-436 



REQUEST ,\ 



READY 



i i 



DATA /ADDRESS 



90,136 



J 



f-43 2 



I/O 

INTERFACE 



EXTERNAL MEMORY BUS 



FIG..17 



r 



433 



r 



433 



433 



433 



TIME 



FIG.. 19 



08/484918 



32-BIT INSTRUCTION REGISTER 



108 



8 BITS 



8 BITS 



8 BITS 



8 BITS 



r 



440 



DECODER 



MULTIPLEXER 




2-BIT 
COUNTER 



INSTRUCTION 
DECODE LOGIC 



CONTROL SIGNALS 

FIG.-20 



* 



4 



08/484918 



DATA 



ON-CHIP 
LATCHES 
450 — 



2 ADDRESS LINES 
' f~ 



READ 



456 



WRITE 



DATA 



458 



4 ADDRESS LINES 



READ 



WRITE 



458 



ON-CHIP 
RAM 
452 — 



458 



458 



DATA 



EXTERNAL 
RAM 
454 



20 ADDRESS LINES 
' -h 



READ 



WRITE 



r 



462 



2-BIT CACHE 
POINTER 



o 

CO 



LU 

o 

CO 



-460 



4-BIT ON-CHIP 
STACK POINTER 



CO 



Q_ 

tu 
o 



20-BIT EXTERNAL 
STACK POINTER 



FIG..21 



4918^ 



472 



DOWN 
COUNTER 



^474 



A REGISTER 



476 



B REGISTER 



COUNT 



ZERO DETECT 



478 



SHIFTER 



^480 



SHIFTER 



SHIFT 
RIGHT 




LEAST SIGNIFICANT BIT 



XOR 



FIG-22 



472 



DOWN 
COUNTER 



474 



A REGISTER 



476 



B REGISTER 



1 



ZERO DETECT 



SHIFTER 



SHIFT 
LEFT 




480 



SHIFTER 



SHIFT 
RIGHT 



LEAST SIGNIFICANT BIT 



ADD 



S-470 



C REGISTER 



FIG..23 



